In May 1994, about fifty Japanese quails out of ninety being bred for experimental purposes at Miyazaki University died of acute septicemia within a few days. At autopsy, there were no gross pathological lesions, however, severe bacteremia was observed in all cases. Bacterial examination revealed the presence of Pasteurella multocida in blood and several organs in pure culture and they were of Carter's capsular type A, Heddleston's type 3-4 and Namioka's type O-8-9. The LD 50 of bacteria in quails and mice were 4.3 × 10 4 cfu and 3.9 × 10 2 cfu, respectively. All of the three chickens experimentally infected with 4 × 10 4 of the isolate died within 20 hr after the infection and several bacteria were recovered from their blood and organs. This, to our knowledge, is the first report on an outbreak of fowl cholera in Japanese quails in Japan.
Pasteurella multocida (P.multocida) infection, otherwise referred to as fowl cholera, is the causative agent of hemorrhagic septicemia in a broad spectrum of animal hosts, and avian pasteurellosis has been recognised as a worldwide disease for centuries. In Japan, the first report of fowl cholera, documented by Takaya et al. [19] , was in myna birds (Eulabes intermedia) that had been imported from Thailand in 1976. Since then, fowl cholera has been reported in green pheasants [14] , chickens [9] , ducks [10] , wild birds [4] and recently in turkeys [18] . However, there has been hitherto no report on this disease in quails. Here, we present a report on the first outbreak of fowl cholera caused by P.multocida in Japanese quails.
Ninety quails were reared for experimental use at Miyazaki University for 7 to 8 weeks under warm conditions (20°C). Fifty quails died within a few days after they were taken outdoors. On these days the temperature was below 10°C and it was windy outside.
Autopsy of all dead or moribund quails was carried out. There were no gross lesions in moribund and dead cases, but microscopically, necrosis of liver cells and Gram-negative bacteria were found in heart, blood, liver, spleen and kidney samples of all cases. Many bipolar-staining bacilli associated with red blood cells or phagocytized by polymorphonuclear cells or monocytes were recognized in all these blood smear samples by Giemsa staining.
Blood samples of five moribund quails were subjected to bacterial isolation. Trypto-soya agar (TSA) (Nissui Seiyaku Co., Tokyo, Japan) was used for the isolation of aerobic bacteria and Gifu Anaerobic Medium (GAM) agar (Nissui Seiyaku Co., Tokyo, Japan) for the anaerobes. Horse blood was added to both TSA and GAM agar to give a final concentration of 3% before use. Anaerobic cultivation was performed by the steel wool method [1] . Identification of bacteria was done using Cowan's methods [2] and Bergey's manual for aerobes [6] . Non-sporeforming, Gram-negative short rods were isolated in pure culture from all blood examined under both aerobic and anaerobic conditions. The bacteria isolated by the two cultivation methods grew very well on the TSA supplemented with 3% horse blood but not on TSA alone or MacConkey agar aerobically. Five strains of bacteria were randomly selected and their biochemical properties were further determined. All strains produced acid by fermentation of glucose. They also reduced nitrate to nitrite and were catalase-positive, oxidase-positive and ornithine decarboxylase-positive, however the urease and ONPG test were negative. All of the five strains were identified as P. multocida. Next the serotype of three strains (two strains were lost by an unavoidable accident) were determined by the indirect hemagglutination test, as originally described by Carter [3] and later modified by Sawada et al. [16] , using known antisera in which glutalaldehyde-fixed sheep erythrocytes were sensitized with extracts from the strain to be typed. The somatic antigen type was determined by the agar gel immunodiffusion precipitin test (Heddlestone's type) [5] and also by the O agglutination (Namioka's type) [16] tests. The serotypes of these three strains were the same and were identified as Carter's capsular type A, Heddleston's type 3-4 and Namioka's type O-8-9 [11] .
Using twenty quails and twenty five mice, the lethal doses of the serotypes were determined. The animals were intravenously infected with various doses of bacteria and their survival times were recorded. Seven days later, survivors were sacrificed for pathological and bacteriological examinations. The LD 50 of bacteria in quails and mice were estimated as 4.3 × 10 4 cfu and 3.9 × 10 2 cfu, respectively. The quails challenged with lethal doses became dejected, were unable to move, had severe diarrhoea and died within twenty hours. Bacteria were recovered from all dead quails, but not from the blood of surviving quails except in one case. There were no gross lesions found in surviving or dead quails. All mice died within 15 hr when they were challenged with lethal doses of bacteria and severe bacteremia was observed in blood of dead cases. However, neither bacteria nor pathological lesions were found in any organs of surviving mice.
To determine the virulence of the isolate, three chickens were experimentally infected with 4 × 10 4 bacteria. All chickens died within 20 hr and several bacteria were recovered from their blood and organs.
The results presented indicate that the high mortality observed in quails is attributable to the P.multocida infection. Avian pasteurellosis has never been previously reported in and around Miyazaki. The source of the infection is therefore not yet known, but may presumably emanate from infected wild birds or rodents. Stress resulting from the movement of birds from a warm to a chilly place is considered to be the major trigger of the high sideration.
Stress is reported to be an important predisposing factor in the pathogenesis of hemorrhagic septicemia of fowl cholera [12, 15] . A lack of disinfection also appears to be a predisposing factor since no sudden death of quails occurred when their breeding room and its surroundings were disinfected.
Most of the P.multocida strains which have been isolated in Japan are of the Carter's capsular type A and Namioka's type O-8-9 [4, [7] [8] [9] . Our isolate in this case also seems to be of the same types. It appeared to be virulent as a result of the low lethal dose, and this is consistent with the report that Carter's capsular type A is pathogenic for chicken [7] [8] [9] and also predominates as a cause of fowl cholera [3] . Furthermore, Namioka's type O-8 is also pathogenic as has been reported for Namioka's type O-5 [15] . The first case of isolation of type 5:A in Japan was reported in 1992 and it was found to be pathogenic for chickens [10] . Susceptibility to P. multocida infection is known to vary among animal species. It is considered that turkeys, geese and ducks have high susceptibility compared to chickens [12, 13, 17, 18] . In chickens, virulence was observed to vary among different strains and ages [12, 17] . This variation may be attributed to the differences in host resistance and serotypes isolated. The fact that all chickens died within a short time when they were challenged with 10 4 bacteria suggests that our isolate may be pathogenic. Although there have been reported cases of pasteurellosis of quails in other parts of the world [17] , this report represents the first recorded outbreak among Japanese quails.
